Detailed evaluation ofthe haemodynamic state in the critically ill patient may take time because of difficulty in gaining access to the circulation, and it is not without its dangers. Elaborate systems may be unavailable in certain units because of expense or lack of personnel. Monitoring of pulmonary capillary wedge pressure may not reflect left atrial pressure in patients with pulmonary pathology. For these reasons a non-invasive, reproducible and consistent indicator of left ventricular function (Fraser et al. 1976) would be of considerable value in the management of the critically ill.
Clinical evaluation
Traces suitable for evaluation could be obtained in approximately 95% of patients, difficulty being experienced in the elderly patient with emphysema, the restless patient, or the patient with a tracheostomy. In the few patients studied, it would appear that even in those patients with a tracheostomy traces can be obtained after a few days (once the air around the wound has been absorbed) provided there is sufficient room to place the doppler probe between the tracheostome and the suprasternal notch.
. Our initial clinical evaluation involved hand analysis of the TAV trace ( Figure I ) and comparing the extrapolated peak velocity and time averaged velocity (mean aortic velocity) with simple indices ofhaemodynamic state, such as pulse rate, blood pressure, right atrial pressure, urine output and skin core temperature differential. Clinical situations where the technique proved to be helpful included: the initial evaluation of a shocked patient; and evaluation of the haemodynamic response to a therapeutic manoeuvre.
Initial evaluation ofa patient in shock: Shock cannot simply be divided into single aetiological components, but in many situations a dominant factor producing the condition can be elicited, which when treated produces haemodynamic improvement.
It was shown ( Figure 2 ) that peak velocity and mean aortic velocity were consistently decreased in situations where the dynamic blood volume was low and/or where there was evidence of inadequate left ventricular function. In hypovolaemia the peak velocity and mean aortic velocity rapidly responded, as did the right atrial pressure, to volume replacement (Figures 3, 4) . 
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. .. -.. I ................ ... . . .. Figure 7 ) during management of patient with amylobarbitone overdose. High right atrial pressure, low mean aortic velocity and initial systolic acceleration at time of admission were consistent with diagnosis of impaired myocardial performance, Note rapid improvement with isoprenaline infusion and rapid deterioration when it was temporarily withdrawn (arrowed)
In shock associated with sepsis, peak velocity and mean aortic velocity were found to be consistently high once the circulating blood volume had been restored. It has been found that the rate of rise of the first part of the upstroke (initial systolic acceleration, Figure I) is consistently increased in conditions of stress where myocardial function is considered adequate (Figures 5, 6) .
Evaluation of the haemodynamic response to a therapeutic manoeuvre: TAV was found to be a delicate reflector ofchange in haemodynamic state following a therapeutic manoeuvre (Figures  7,8) . In such conditions, it is well recognized that the right atrial pressure is only a crude guide to left ventricular performance.
Future research
Research is at present being conducted comparing indices using the TAV technique with those of right ventricular output (thermodilution technique), pulmonary artery pressure and pulmonary capillary wedge pressure. The preliminary results are encouraging.
Preliminary investigations suggest that in the absence of any aortic valve or aortic arch deformity this technique will be a reliable non-invasive indicator ofleft ventricular function. The method is reproducible, consistent, non-invasive and easy to use.
